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AHHOTAULMSA

Llenbto cTaTbk aBnsetca o630p 3apybeskHON AuTepaTypbl OTHOCUMTENbHO COBPEMEHHbIX TPEeHA0B M BbI30BOB B 061acTu
3NMAEMMON0TUM cepaedHo-cocyamcTbix 3abonesaHuii (CC3), BkoYan noasaeHUe HOBbIX GpaKTOPOB pucKa. PaccmoTpeHo
Tpchd)opMMpyrou.l,ee BAUSAAHME OMMKCHbIX TEXHO/IOTUM Ha annaeMmmnonorno, CuabHble w“ cnabble CTOPOHbI MmeTa-
3ANNAEMUNONOTNN, a TaKXKe pPOoSb MOBUIBbHbLIX TEXHONOTUA M 31EKTPOHHbLIX MeANUUHCKUX KapT B YKpenneHnn 340poBbAa
HaceneHma. OTmeyeHa Ba*KHOCTb npeemcTtBeHHOCTU MeXay pe3ynbTaTaMn 3NnaemMmnonornyecknx VICC/'IeLI,OBaHMVI n
nporpammamm, OopueHTNpPoBaHHbIMU Hayl]quLIEHMe3,CI,0p08bF|MECTHOI'OHaCEIIEHMFl.ABTOpr,CI,enaIOTBbIBOA,HTOMSMEHEHME
o06pasa *KMU3HU Nto[elN B MHAYCTpMaNbHOM 0buiecTBe, rnobanmsaums, NpoLeccbl murpauunmn, bypHoe passuTne TEXHONOTUM
M MPOMbILLZIEHHOCTU CONPOBOXKAAtOTCA TpaHCchOpPMaLMEN CTapbiX U NOABAEHNEM HOBbIX haKTopoB pucka CC3, Tpebytowmx
nocnenosateNIbHOro MUsy4yeHMA M KOHTPOA. PEBOIHOLI,MOHHbIe n3meHeHua B obnactu 6MOM€AVILI,VIHCKMX TexHoN0rum
N 3NNOEMMUONOTMYECKMX METOLO0B HaXxoAAT OTPaKeHMe B PacMpeHUU MeXKAYHapOoAHOM TePMWHONOrMKU. YUUTbiBasA,
YTO HOBble TEPMMUHbI POXKAAIOTCA Ha CTblKe TPAaHCHOPMUPYHOLWMNX HaNpPaBAEHUN HAaYKK, aBTOPbI CYUTAIOT HEOBXOAUMbIM
06HOB/IEHME U paclIMpPEHUNE POCCUINCKON TEPMUHONOIMMM B 061aCTM 3MUAEMUONOTUM U CMEKHBIX AUCLUUMIUH Hapaay C
BHeApeHMeM HOBbIX BUOMeANLMHCKMX NOAX0A0B.

KnioueBble cnosa: cepaeyHo-cocyancTble 3aboneBaHna, aNMAEMMUONOTNA, OMUKCHbIE TEXHOOMMK, HOBble MOAXOAbI,
daKTopbI pUCKa.

KoHnukr nHrepecos: aBTOpPbI 3aABNAOT 06 OTCYTCTBUM KOHPANKTA MHTEPECOB.

Mpo3payHocTb pUHAHCOBOM HUKTO M3 aBTOPOB He MMeeT GMHAHCOBOW 3aMHTEPECOBAHHOCTM B NPeACTaBAEHHbIX MaTepuanax
[EeATeNbHOCTH! AN meTtoaax.
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Abstract

This article aims to review international literature on the current trends and challenges of cardiovascular epidemiology,
including the emergence of new risk factors. The transformative impact of omics technologies on epidemiology, advantages
and limitations of meta-epidemiology, as well as the role of mobile technologies and electronic medical records in
maintaining and improving the cardiovascular health of the population are reviewed. Emphasis is given to the importance
of continuity between the results acquired in the epidemiological studies and the programs aimed at the improvement
of community health. The authors conclude that critical events make a significant impact on cardiovascular health. These
events include changes in the lifestyle of people living in the industrial society, globalization, migration processes, and
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explosive development of new technologies and industries. Since these changes occur in parallel to the transformation of
existing and emergence of new cardiovascular risk factors, then continuous research and control measures are required.
Revolutionary changes in the field of biomedical technologies and advances in the epidemiological methodology translate
into expanding the international terminology. New terms are continuously emerging at the junction of transforming areas of
research. Therefore, along with the implementation of new biomedical technologies, the authors find it necessary to update
and expand the vocabulary used in Russia in epidemiology and related disciplines.
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BeeaeHue

3NMAEMMONONMA CepaevyHO-COCYANCTbIX 3abonesaHui
(CC3) cTankmBaeTca ¢ AByMa Bbl3oBamu: becnpelueseHTHble
BO3MOYHOCTM HOBbIX HanpaBAeHWU UCCNef0BaHUI BO3HU-
KaloT BMecTe C HapacTalollein HeonpeaeeHHOCTbIO 3HaYu-
MOCTM CaMOWM Hay4YHON AUCUMNAUHBI U LOBNEOWMMU HAA
Heit obsA3aTenbcTBamu nepes obuectsom [1]. Bce 6onbline
MacwTabbl npuobpeTtaeT TOT GaKT, YTO MHOrMEe 3NUAEeMU-
0/10rMYEeCKMEe UCCNEAOBaHUA 3aKaHYMBAETCA NOyYeHUem
NIOXKHOMONOXKUTENbHBIX Pe3ynbTaTos [2].

Mokungatowmin 8 2013 r. cBol noct lNpesnaeHt Obuie-
CTBA 3MMAEMMONOTMYECKMX UccnegoBaHuin  (Society of
Epidemiologic Research) npodeccop CaHapo lanea B cBoem
0b6palleHN Nogennnca ¢ 3NUAEMUONOoraMu, MPUCYTCTBO-
BaBLWMMM HA OTKPbITUM Cbesaa ObwecTsa B Konymbuiickom
YHuBepcuTeTe B BOCTOHE, cneaytowmm yTeepRaeHnem: «Mbi
BMAMM HaL NOJIHbIV NPOBa B yNy4LLEHUM 340POBbA Hacene-
HUA...» Mo mHeHwuto C. Manea, 3To CBA3AHO C YPE3MEPHOMN KOH-
LeHTpaumel uccnesoBaHUiM Ha aTMoNorMM 3abonesaHui, B
TO BPeMs KaK He XBaTaeT UCCNef0BaHMUI, COCPea0TOUEHHbIX
Ha MoAX04ax K KOHTPO/ M Npodunaktnke 3abonesaHuUi.
C. lanea npu3Ban 06paTUTLCA K TaK Ha3blIBaEMOM KOHCEKBEH-
UMaNbHOM 3NUAEMUONOTNU, HENOCPELACTBEHHOM Le/bio KO-
TOPOW ABNAETCA yNyYlleHMe 340p0BbsA Hacenexnms [3-5].

He meHee BaXKHOW ABNSETCA W TPAHCAALMOHHAA 3MU-
aemuonorua [6], KoTopas BMecTe C KOHCEKBEHLMA/bHOM
byZeT OCTaBaTbCA aKTya/bHOW B TeUYeHWe A[eCATUNETUN,
NOKa 3aNnaeMMONOTNYECKMNE UCCNEA0BAHMA HE HAUYHYT 3Ha-
YMMO BAUATHL Ha 340poBbe HaceneHusa [1]. 3To ocobeHHO
BaXKHO B obnactu anugemuonormn CC3, KoTopble NPogo-
aloT AMAMpoBaTh B CTPYKType obuieit 3abonesaemocty,
CMEPTHOCTU WM MHBANMAM3ALMWN HaceneHua. B nocnepHue
rogbl B 3aNUAEMMUONOTMN HAMETU/INCb HOBble TEHAEHUMM,
CBA3AHHbIE C U3MEHEHMEM KOHUEMLMM CamMon AuCLMNAN-
Hbl B CTOPOHY 60/bluei TPAaHCANUCUMMNANHAPHOCTM U npar-
MaTMYHOCTM U B CBA3W C peBotoumeli B obaactn undposbix
6MoMeaNUMHCKUX TexHoNornin. Kpome Toro, obbvem anunae-
MMONOTUYECKMX N BUOMESMULMHCKMX 3HAHMI 3a nocnegHue
roAbl BbIPOC HACTOIbKO 3HAYUTENBHO, YTO KOZIMYECTBO MH-
dbopmauumn nepexoamT B HOBOE KauyecTso.

Introduction

Cardiovascular epidemiology faces two main
challenges: an unprecedented potential of the new
research areas is emerging along with the growing
uncertainty in regard to a significance of the research
discipline itself and its growing commitment to the
society [1]. The fact that many epidemiological studies
generate false-positive results is gaining momentum [2].

In 2013, the President of the Society for Epidemiologic
Research (SER), Professor of Colombia University Sandro
Galea, in his presidential address at the opening of SER
meeting in Boston told the attendees that “we are seeing a
gross failure in our improving the health of populations...”

From S. Galea’s perspective, it happens due to
too much efforts spent for studying the causes of
diseases whereas there is lack of research aimed at
the development of approaches to disease control
and prevention. S. Galea called for ‘consequential
epidemiology’ to improve population health [3-5].

Translational epidemiology is no less important [6]
and, along with the consequential epidemiology, it will
remain vital for decades until the epidemiological studies
significantly improve population health [1]. It is especially
important for the epidemiology of cardiovascular
diseases remaining the leading cause of morbidity,
mortality, and disability of people. During recent years,
new epidemiological trends emerged due to discipline
concept changes towards more transdisciplinarity
and usefulness and due to the revolution in the field
of biomedical information technologies. Besides, the
volume of epidemiological and biomedical knowledge
has been growing so tremendously recently that we see
transformation of information quantity into quality.

As a reflection of ongoing technological revolution,
new scientific terms have been introduced in the
international literature and, sometimes, academic
Russian language lacks literal translation of new terms
and expressions. For instance, such terms comprise
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KaK oTpakeHWe TEXHONOrMYECKON PEBONIOLMM B MEXKAY-
HAapPOAHOW AnTepaType NOABAAKOTCA HOBble TEPMMHbI, NPA-
MbIX aHa/I0r0OB KOTOPbIM HET B POCCUMCKOWN Hay4yHOW cpeae.
K Takum TepmMHaM, Hanpumep, OTHOCUTCA KNnacTep C/AoB
«cHealth, sHealth, mHealth, eHealth, gHealth u bHealth»,
npeanoXKeHHbIM B CTaTbe NoZ Ha3BaHMeM «byayuiee annae-
MMOIOTUN CEpPAEYHO-COCYAMUCTbIX 3aboneBanniny [1]. Heko-
TOpble U3 3TUX TEPMUHOB, NO CyTW, ABAAIOTCA HA3BaHUAMMU
[aBHO CYLLLECTBYIOLLMX HanpasBaeHU 3NMAEMUOI0TNYECKUX
nccnefoBaHW, OAHAKO 3TU HOBble TEPMMUHbI OTpPaXKatoT
KAtoyeBble TpaHchOpMUpyOLLME HanpaBaeHusA, NO KOTo-
pbiMm anuaemuonorma CC3 bynet pa3smBaTbcA. OMUKCHbIE
TEXHO/IOTUM TaKMKe OKa3blBaloT TpaHchopmupyoLlee BAU-
AHWE Ha 3NMAEMMUOIOTUIO, PAMKM KOTOPOM paclumnpsatoTcs,
dopmmMpyA HOBblE AOMEHbI 3HAHWA.

Lenb paHHOM cTaTbu: 0630p COBPEMEHHbIX TPEHAOB B
obnactn anngemunonorum CC3, BKAOYAA HOBble METOA0JI0-
rmyeckue NoaxoAbl U HOBble MEPCNEKTUBHbIE HanpaBieHUA
nccnenoBaHumn.

TpaHchopmupyoLee BAMAHME OMUKCHBIX TEXHONOTUI
Ha 3NUAEMUONOrUI0

AHTN0A3bIYHBIN HEONOTU3M «OMMKa» ABNAETCA Hedop-
MasbHOM OTCbIIKOW K TakuMmM 06nacTaM ucciefoBaHUi B
MeanunHe U BUoN0rMK, Ha3BaHMA KOTOPbIX OKaHUYMBAIOTCA
Ha cyddUKC «-OMUKa», HANpUMep, reHOMMKa, MPOTEOMMUKA,
paavomMnKa n meTabosomuKa. B cBoto ouyepeab, cyPppuKc
«-OM» UCMONb3YIOT A4 TOro, YTo6bl 0603HAYNTL 06 BEKTI
nccnenoBaHUM, TaKMe Kak FeHOM, MPOTeoM Uan meTabosiom.
MNoaobHoe cnoBoobpas3oBaHMeE aKTUBHO NPOAO/IKAETCH, U B
JNINTEPATYPE YIKe MOXKHO BCTPETUTb TaKME KOMMUKCHbIE» Tep-
MWHbI, KaK «MMKPOBUOM» (COBOKYNHOCTb MUKpodaopbl),
«3Kcnocom» (COBOKYMHOCTb $HaKTOPOB OKpyXKatollein cpe-
Obl, BAVAIOWAA HA Peryiauuio reHoB U MHAMBUAYaAbHOE
pa3BuTME OpraHM3moB), «beHOM» (COBOKYMHOCTb GpEHOTU-
nMYyeckmx ocobeHHocCTel opraHn3ma) u «ausncom» (npowc-
XoguT oT cnoBa disease — 60/s1€3Hb — WM O3Ha4vaeT Habop
M3BECTHbIX acCoLMaLMi «reH-6onesHb»).

MpepnonaratoT, yto B anugemmonornm CC3 BaxKHytO
posb bygeT urpatb M3yyeHMe accoumaumnii skcnocoma, dpe-
HOMAa WM AM3MCOMa, OCOBEHHO B 4acTU PEBOHOLLMOHHbBIX
OOCTUXeHU B 0bnactn reHomukm (gHealth) n 6uomapke-
pos (bHealth) [1]. R.S. Vasan and E.J. Benjamin [1] Bbicka-
3bIBAlOT NPEANOIOKEHNE O BO3HMKHOBEHUU HECKOJIbKUX
TpeHaoB B anunagemunonorum CC3, cBA3aHHbIX C Pa3BUTUEM
OMMUKCHbIX TEXHONOMMI, a UMeHHO: (1) napannenbHoe usy-
yeHue 3Kkcnocoma, peHoma M AU3ncoMa, TpaHCchopmmUpy-
olLee Hawe NOHMMaHME MOJIEKY/IAPHOM 3NMAEMMUOIOrNN
CC3; (2) pa3paboTKa BbICOKO MEPCOHANN3NPOBAHHbLIX WUH-
AVBUAYANN3NPOBAHHbIX TPAEKTOPUIA NPOPUNAKTUKM U Ne-
YyeHus 3ab6o0s1eBaHNI Ha OCHOBE AOCTUXKEHWUIM MOJIEKYNAp-
HOM anuaemuonorum amsmcoma; (3) npodpunaktnka CC3
Ha NPOTSAXKEHMN BCEWN }KU3HU C Y4ETOM KPAaTKOBPEMEHHOIO
(10 net) n ponrospemeHHoro (20-30 neT) ropu3oHTa co-
6bITUiA; (4) npodunaktuka CC3, MHTerpupoBaHHana B bonee
WMPOKMIA dopmaT nNpeaoTBpaleHNs HeUHPEKLMOHHbIX
3abon1eBaHUI, MHOTME U3 KOTOPbIX MMetoT obLlne daKTo-
pbl pUCKa.

the word cluster ‘cHealth, sHealth, mHealth, eHealth,
gHealth, and bHealth’ proposed in the article titled
‘The Future of Cardiovascular Epidemiology’ [1]. Some
of these new terms, in essence, represent the names
of the old-established areas of epidemiological studies,
but, nevertheless, they signify the key transformative
directions of the future cardiovascular epidemiology.
Omix technologies also provide a transforming impact
on the epidemiology, whose boundaries are expanding
while forming the new fields of knowledge.

The aim of this article is to review the current trends
in the field of cardiovascular epidemiology including
the new methodological approaches and promising
emerging research areas.

Transformative impact of omix technologies
on epidemiology

English-language neologism ‘omics’ is an informal
reference to the medical and biological fields whose
names end with the suffix ‘“-omics’, for example:
genomics, proteomics, radiomics, and metabolomics.
In turn, the suffix ‘~ome’ is used to define the study
objects such as genome, proteome, or metabolome and
such word-building is ongoing. Indeed, in the literature,
one can encounter such omics terms as microbiome
(@ community of microorganisms), exposome (a
constellation of the environmental factors affecting gene
regulation and individual development of the organisms),
phenome (a combination of the phenotypical features
of the organism), and diseaseome (the term originates
from the word ‘disease’ and means a combination of
known gene-disease associations).

It is supposed that the studies of the associations
of exposome, phenome, and diseaseome will play a
significant role in the cardiovascular epidemiology,
especially in regard to the revolutionary achievements
in the field of genomics (gHealth) and biomarkers
(bHealth) [1]. R.S. Vasan and E.J. Benjamin [1] make
an assumption on the emergence of several trends
in cardiovascular epidemiology associated with the
development of omics technologies, namely: (1) parallel
studies of exposome, phenome, and diseaseome
transforming  our understanding of molecular
cardiovascular epidemiology; (2) the development of
highly personalized individual trajectories of prevention
and treatment of diseases based on breakthroughs of
molecular epidemiology of diseaseome; (3) life-long
cardiovascular disease prevention focusing on short-
term (10 years) and long-term (20 to 30 years) horizons
of the events; (4) cardiovascular prevention integrated
into a larger format of prevention of non-communicable
diseases that have common risk factors.

Pharmacogenomics is an omics approach allowing
to identify genomic variants determining the reactions
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Ele oAWH OMUKCHbIN noaxon — GapMaKkoreHoMUKa —
nossonsetr UAeHTUPUUMPOBATb TFEHOMHblE BapWaHThbl,
onpegenAloWwme peakunn Ha JIeKapCTBEHHble npenaparbl,
B TO BPeMs KakK MeTabosioMMKa BbIABAAET BUOXMMUYECKUNE
0co6eHHOCTH, acCOLUUUPOBAHHbIE C Pa3/IMYHBIMKU OTBETaMM
Ha npenapaTtbl U reTeporeHHoCTblo 3abonesaHuii [7]. Mpu
3TOM MeTaboNOMMKY MOMKHO PaccCMaTpuBaTb KaK WHCTPY-
MEHT MHTEerpauum nccnenosaHuii CC3 B KOHTUHYYM M3yye-
HUA APYrMX HEMHPEKLMOHHbIX 3a60neBaHNI, NPU KOTOPbIX
MeTabonnyeckme HapyLeHus ABNATCA 0bwmm pakTopom
pUCKa M NaTOreHeTUYECKUM MEeXaHU3MOM.

Metabonommka — He eAMHCTBEHHbIN WHCTPYMEHT
TaKoM WHTerpaunun. WUccnepoBaHns MuKpobMoma ToXKe
npeactasnatoT coboit nnathpopmy, B pamKax KOTOpoOK
MOHO OCYLLECTBUTb MHTErpaLuio U3yYeHWUA PasNUYHbIX
3aboneBaHuii, Umetowmx obme GakTopbl PUCKa, a TaKKe
naeHTMoNLMpPoBaTh HoBble Moaunduumnpyemble GakTopbl
pucka. MeTaaHann3bl NOKasaan, YTO CUHTE3UPYEMbBIN MU-
Kpobnomom metabonut TpumetunammH-N-okcna asnsaet-
cA [03033aBMCMMbIM $AKTOPOM pucKa 3aboneBaemocTu U
cmepTHocT oT CC3 [8, 9]. Kpome TOro, BbICOKMI YPOBEHDb
TpumeTunammH-N-okcnaa Asnaetca GakTopoM puUcKa pas-
BUTUA amabeta [10] n noyeyHoW HepoctaTtoyHocTw [11].
Mpu atom CC3, anabeTr M NoyeyHas HeAOCTATOYHOCTb Y
HEKOTOPbIX NAUMEHTOB COCYLLECTBYIOT. ITOT KOHTUHYYM
3aboneBaHMn ¢ 0bWMMKM daKTOpamM pUCKa BKOYAET Yy
pAga NauMeHTOB HEaJIKOTO/IbHYI0 YKMPOBY AnucTpoduio
neyeHu, NPU KOTOPOM ToXKe HabAAATCA U3MEHEHUA KK-
LWEYHOro MUKPOBMOMA, @ TaK¥Ke CYTOYHbIX puTmoB [12].
CornacHo nociegHUM UCCNeL0BAHUAM, MOBbIWEHHbIN YPO-
BEHb TPMMeTUNAMUH-N-OKCMAA B KPOBWU MpeacTaBaseTcs
NepcneKkTUBHbIM MHTErpasbHbiM GakTOpoOM pUCKa, obLwmm
ONnA Takux 3abonesaHuii, kak CC3, amabet, noyeyHan He-
[OOCTaTOYHOCTb M HEANKOTO/IbHAA KMPOBas AucTpodus
neyeHu.

Taknm 06pa3om, OMUKCHbIE NOAXOAblI NO3BONAKT UHTe-
rpuposatb CC3 B KOHTUHYYM Apyrux 3abonesaHui, umeto-
Wwmx obume paKkTopbl PUCKA, U, C YH4ETOM JOCTUNKEHWUIN FreHO-
MWKMK, — B An3NCOM. OMUKCHbIE TEXHOJIOTMM MOTYT BHECTU
BKNAL B PEKOHOUrypaumio TPagMLMOHHON 3NuAemuono-
rmmn CC3 n pasBuTMeE 3NULEMMONOTUN KOMOPOUAHOCTEN U
dbapmakoanuaemmnonorum, n3yyaroulein BCTpeyaemocTb He-
6n1aronpuATHbIX peaKkuMii Ha NeKapcTBeHHble npenaparbl,
06YyCNI0BNEHHBIX FTeHETUYECKMMU GaKTOPaMM 1 CONYTCTBYIO-
WMmm 3aboneBaHnaAMM.

Merta-anupgemuonorua

MeTta-anngemmonorma — 3TO 3apOXAAOLWAACA MeTOo-
Aonorna n HoBoe HanpasineHune MCCﬂe,EI,OBaHI/IVI B obnactu
aINnNAeMnonornn, Cytblo KOTOpPOro ABaAeTcA cucrematuye-
CKui 0630p VI/VII'II/I MeTaaHaIUTUYECKUNIA nogxon K unsy4ye-
HUIO B/IMAHUA XaPaKTEPUCTUK KNUHNYECKUX VICCI'IE,CI,OBaHVIVI
Ha NOoJiy4eHHble pe3ynbTaTbl, a TaKXe noanyvyeHne amnmpu-
YEeCKUX O0Ka3aTeNnbCTB NMOCTABNEHHbLIX TMNOTE3. E,CI,VIHVILI,EVI
dHa/n3a B MeTasannagemMmmnonorm4ecknx nccnenoBaHUAxX AB-
nAaeTca uccnenoBaHune, a He nauymeHT, U ucxogamm meta-
annaeMmnonormyeckmnx MCCﬂeAOBaHMVI 06bIYHO ABNAIOTCA He
KIMHNU4YeCKne ncxoapbl.

to drugs, whereas metabolomics elucidates biochemical
features associated with different responses to drugs
and disease heterogeneity [7]. In this, metabolomics
can be viewed as a tool for integration of cardiovascular
research into a continuum of studies focusing on
other non-communicable diseases where metabolic
abnormalities represent an overlapping risk factor and
pathogenetic mechanism.

Metabolomicsis not the only tool for such integration.
Microbiome studies also represent a platform allowing
to integrate studies of various diseases with overlapping
risk factors and to identify new modifiable risk factors.
Interestingly, meta-analyses demonstrate that the
microbiome-synthesized metabolite, trimethylamine-N-
oxide, is a dose-dependent risk factor of cardiovascular
morbidity and mortality [8, 9]. Besides, high level of
trimethylamine-N-oxide is a risk factor for diabetes [10]
and renal insufficiency [11]. Moreover, cardiovascular
diseases, diabetes mellitus, and renal insufficiency co-
exist in some patients. In some patients, this continuum
of diseases with the common risk factors includes
nonalcoholic fatty liver disease, which is also associated
with the changes in the gut microbiome as well as
circadian rhythms [12].

According to the latest studies, an increased level
of trimethylamine-N-oxide in the blood is a promising
integral risk factor present in such pathologies as
cardiovascular diseases, diabetes, renal insufficiency,
and nonalcoholic fatty liver disease.

Therefore, omics approaches allow for integration
of cardiovascular diseases into continuum of other
diseases with common risk factors and, taking into
account advances of genomics, into diseaseome. Omics
technologies may contribute to the reconstruction
of traditional cardiovascular science resulting in the
development of epidemiology studying comorbidities
and pharmaco-epidemiology focusing on the incidence
of adverse drug reactions caused by genetic factors and
coexisting illnesses.

Meta-epidemiology

Meta-epidemiology is an emerging methodology and
a new area of research in the field of epidemiology. The
essence of this discipline is a systematic review and/
or meta-analysis of studying the effects of clinical trial
parameters on the generated results and an acquisition
of empiric evidence for proposed hypotheses. An
analytical unit in meta-epidemiological studies is a study
itself and not a patient whereas outcomes of meta-
epidemiological studies are usually not clinical outcomes.

For the first time, the term ‘meta-epidemiology’ was
proposed by C.D. Naylor in 1997 [13]. At first, meta-
epidemiology was considered a statistical method of
studying qualitative issues of clinical trials. However,
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BrnepBble TEPMUH «METa-3aNUAEMMUONOTUA» NPESNOKNUN
8 1997 r. C.D. Naylor [13]. CHayana meTa-anMAeMMUOIOrmto
paccMaTpuBaAM KaK «CTaTUCTUYECKUI MeToa» MU3yvyeHuA
KayeCTBEHHbIX Npobnem pPaHAOMMU3INPOBAHHbIX KAWMHUYe-
CKMX UccnenoBaHuii. OgHaKo No3xKe MeTa-anMAeMMONIOTNI0
NPU3HaAM CaMOCTOATE/IbHbIM HOBbIM METOA0/I0MMYECKUM
noaxofom B anuaemuonorun. B 2017 r. Bnepsble 6blan
npeasoXeHbl peKOMeHZauMM No NPoBEAEHUIO MeTa-3nu-
[EMUONOTNYECKMX UCCNeA0BaHMIA B 4acCTM cucTemaTuye-
CKUX 0630p0oB M meTaaHann3os (PRISMA) [14].

MeTa-annaemmonorns ocHoBaHa Ha KOMBMHaUMK ABYX
KOHLENUWUi: anMaemMmmonormm n metaaHanusa. Llenamm me-
Ta-anuaemuonoruu asastotca: (1) onucaHue pacnpegene-
HUA nHGopMaLmK, NONYYEHHON B pamKax pasHbIX uccneno-
BaHWi; (2) npegynpexaeHne oWnboK, KPUTUYECKan oLeHKa
METOA0/I0TMM U OTBET Ha BOMPOC: NOMYYEHbI N AAHHbIE
[OMKHbIM  06pasom. MeTa-anuaemmnoniora no3BoOAAET
KOHTPOAMPOBaTb MeTa-BMelwnBatowme daktopbl Nonob-
HO TOMY, KaK 3annaemMmnosiorMa No3BoAsSET KOHTPOAMPOBATb
06blYHble BMeLLMBatowme dakTopbl [15].

C TOYKM 3pEHUSA COLMOIOTMM HAYKN NPeaCTaBNAETCA UH-
TEPECHbIM, YTO €C/IM METa-aNNAEMMONOINA Pa3BUBAIACH C
LEeNblo KOHTPOA HaZ pe3ynbTaTamMu CUCTEMATUYECKUX 06-
30pOB, TO HEAABHO NOABUBLUMICA TEPMUH KMETa-MeTa-3nm-
aemuonoruna» 6ol npeanoxeH ansa paboTbl ¢ pesynbTaTamm
MEeTa-aNnaeMmnonormieckux uccnegosaHmn [16]. Mossne-
HUWe 3TOro TepMMHa nNpeacTasaseT cobon HeobblYHbIM Npu-
Mep GPaKTaNbHOrO Pa3BUTUA HAYYHOM MbICAK. ITOT dpak-
Ta/l MOXKET ObITb M Aanblue NPOAONKEH, ECIU NPUHATL BO
BHMMaHWe PacTyLyo 3HAYMMOCTb MccneaoBaHuili B obna-
CTM MEeTaHayKu UK HayKu o Hayke («SciSci») [17].

CornacHo KoHuenTyanbHolu pabote J.M. Bae [15], me-
Ta-3aNUAEMUONIOTUA  MMEET  HECKONIbKO  OrpaHUYeHUN.
Bo-nepBbiX, Te pe3y/bTaTbl UCCEL0BaHMIA, KOTOPbIE MOTYT
6bITb NPOAHAZIN3NPOBAHDI, ABAAIOTCA AUXOTOMUYECKUMM U
HEe COBMECTMMbIMM C HemnpepbiBHbIMW UCXog4amu. Bo-BTo-
pbIX, Y4UTbIBAA OrPaHUYEHHOE YUC/IO KYPHANOB, NyO6ANKY-
IOLWMX NoaxogAwme Ana aHanmsa paboTbl, cTaTucTUYecKas
MOLLHOCTb MEeTO4a OCTAeTCA OrpaHUMYeHHOW. B-TpeTbux, B
pamKax MeTa-anuaeMmnosiorMm He MoryT 6biTb NPOBEAEHbI
HenpAMble cpaBHeHMA. OAHAKO 3TU OrpaHMYeHMA MOryT
6bITb NPEOAO/NEHDbI, U C 3TOM LEeNbio B HacTosALEee Bpemsa
pa3pabaTbiBalOTCA HOBble MOAXOAbl B PaMKax MeTOA0/O-
rMK, NONAYYMBLUE HA3BaHWE «ceTeBas MeTa-anuaemuosno-
rna» («network meta-epidemiology») [18].

MeTa-annaemmonorus NPUHUUNNAIBHO BaXKHa 414 pas-
pPaboTKN AOMKHBIX KIMHUKO-ANArHOCTUYECKUX PEKOMEHAA-
UMM, KOTOpbIe, B CBOIO O4Yepesb, UTPatoT KPUTUYECKU 3HAUK-
MY POJib B NOBbILLIEHWM KaYeCcTBa OKAa3aHUA MeAULLNHCKON
nomowm nAogam [15]. Kpome TOro, meTta-annaemmonorus
NoMOraeT TWATeNbHO U3y4aTb GpaKTopbl, BAUAIOLLME HA Ka-
YecTBO Pe3y/IbTaTOB OPUTMHAMbHbLIX UCCNEe0BaAHUIA U CU-
CTeMHbIX 0630p0OB B Lie/bix 0bnacTax muccnefoBaHui. Tak,
J.LA.A.G. Damen et al. [19] ucnonb3oBanu ncyepnbiBatOLLMIA
MeTa-aNnLeMUONOTMYECKUIA aHAIU3 ANA BblABAEHUA CBA-
3ei MeXAy XapaKTePUCTUKAMM U KayecTBOM BaNAALMOH-
HbIX UCCNEeA0BAHUM, NPEAMETOM KOTOPbIX BblINM NPOrHOCTK-
yeckne mogenm B 10 KAMHNYECKUX AOMeEHaX, BKatodaa CC3.

later, meta-epidemiology has become recognized as a
self-sufficient epidemiological approach. In 2017, for the
first time, the recommendations on the conductance of
meta-epidemiological studies were proposed in regard
to systematic reviews and meta-analyses (PRISMA) [14].

Meta-epidemiology is based on a combination of
two concepts: epidemiology and meta-analysis. Meta-
epidemiology aims at (1) describing a distribution of
information obtained in a framework of different studies
and (2) prevention of errors, critical evaluation of
methodology, and answering the question on whether
data were generated properly. Meta-epidemiology
allows to control meta-confounding factors in the
same manner epidemiology can control traditional
confounders [15].

From viewpoint of sociology of science, it seems
interesting that meta-epidemiology has been developed
with an aim to control the results of systematic reviews
whereas ‘meta-meta-epidemiology’ is proposed to
work with the results of the meta-epidemiological
studies [16]. The introduction of this new term is an
extraordinary example of a fractal development of
scientific thought. The fractal can be further continued if
we consider growing significance of studies in the field of
metascience or science of science (SciSci) [17].

According to concept work of J.M. Bae [15], meta-
epidemiologyhasseverallimitations. Firstofall, theresults
of the studies, which may be analyzed, are dichotomous
and incompatible with continuous outcomes. Second,
considering limited number of journals publishing works
suitable for analysis, the statistical power of the method
remains limited. Third, indirect comparisons cannot be
made in meta-epidemiology. However, these limitations
may be overcome and, to achieve that, new approaches
are currently under development in the field of network
meta-epidemiology [18].

Meta-epidemiology is crucially important for
the development of proper clinical and diagnostic
recommendations, which, in turn, play a critical role for
an increase in the quality of healthcare delivery [15].
Besides, meta-epidemiology helps to carefully study facts
affecting the quality of the results from original studies
and systematic reviews of the entire fields. For example,
J.LA.A.G. Damen et al. [19] used a comprehensive meta-
epidemiological analysis for an identification of the
associations between the characteristics and quality
of validation studies of prognostic models in 10 clinical
domains including cardiovascular diseases. The analysis
identified the following factors affecting the quality of
the prognostic models: study design (case-control studies
and cohort studies differently affected the quality of
prognostic models); case-mix differences in the system
of patient typology; continent where the model was
validated; inclusion criteria; clinical conditions; number
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OKa3anocb, YTO Ha KayecTBO MPOrHOCTUYECKUX MOAENeWn
BAVAAWN AWU3aWH UCCNefoBaHUA (MccneaoBaHMA TUNA «Cay-
Yali KOHTPO/Ib» W KOropTHble UCC/IeA0BaHUA MO-pPasHOMY
B/IMAIN HA KAYeCTBEe NPOrHOCTUYECKUX MOAENEN); PasNnuma
B CMCTeMe TUNosiorum 6o/bHbIX NO AMArHOCTUYECKU CBS-
3aHHOW rpynne; KOHTUHEHT, r4e NPOBOAUAN BanUAM3aALMIO
MOAENWN; KPUTEPUWU BKIOYEHUA; KAMHUYECKUE YCI0BUSA;
KO/INYECTBO LLEHTPOB, BK/IKOYEHHbIX B BA/IMAN3UPYIOLLLEE UC-
CNefoBaHWE; Pa3nnYMA B onpeseieHMm UCXOL0B U OLLEHOK;
3ameHbl npeaukTopos [19].

MeTa-annaemmonorua nosBonseT UaeHTMGUUMpPoBaThb
HeAO0CTaTKK, NPUCYLLIME METOAO/IOMMM HE TO/IbKO OTAE/IbHbIX
nccneaoBaHMmn, HO U CIOXKMBLLIENCA METOA0/10TMYeCcKom na-
pagurme M NpakTUKe B LenomM. B YyacTHOCTM, ¢ nomoLbto
MeTa-3aNnaeMMON0OrMYECKOro Noaxoaa 66110 06HAPYKeEHO,
4yTO Hambonee YacTbim MeToAOM 06PabOTKMN HeAOCTAOLMUX
[AHHbIX NPU NPOrHOCTUYECKOM MOAENNPOBAHMM OKa3annCb
NOACTAHOBKM M 3aMeHbl HeAOCTalWMX AaHHbIX [20, 21].
Mpu atom B ob6nactn CC3 B cnyvyae HeZOCTAOLWMX AAHHbIX
0bLWEenpMHATBIM OKa3anocb NPOBeAEHWE aHasn3a 3aBep-
LUEHHbIX C/ly4aeB, B TO BPeMA Kak B 061acTv NporHo3mpo-
BaHWA CMEPTHOCTU XUPYPrMYECKUX MAUMEHTOB, UCCIeno-
BaTe/IN, KaK NPaBMI0, BHOCUIN «HOPMaJIbHbIE 3HAYEHUA»
Tam, rge 3HavyeHusa oTcyTcTBoBanun. Mccneposanue JLALA.G.
Damen et al. [21] noka3ano, YTO KayecTBO NpeAcTaBieHUA
[AHHbIX B UCCNEA0BAHUAX NMPOrHOCTUYECKMX MoAenen Ao
CMX NOp OCTaeTcA HM3KMM. Ha ocHoBe NpoBeAeHHOro me-
Ta-3NUAEMMOSIOTMYECKOTO UCCef0BaHMA aBTOPbl  pPeKo-
MeHZAYIT Ny6AMKOBaATb AaHHbIE O MPOrHOCTUYECKUX Moae-
NAX B COOTBETCTBMMU C AeKknapaunei TRIPOD [22].

Ewe oaHa 06/1acTb NPUMEHEHUA METa-3NULEMUONOIU-
YecKoro NoaxoAa — NOMOLLb B 0OHAPYKeHUM NOTEHLMANb-
HO HEHYKHbIX M 6ecnonesHbIX KAMHUYECKUX UCCNeA0BAHUN,
YTO MOMOTrAEeT NOHATb, KaKMe HanpaBAEHUA UCCNef0BaAHNM
uenecoobpasHo nopaepkuneatb. MeTos NPoBEPKU MNOTEH-
UMANIbHO HEHYKHbIX KIMHUYECKUX UCCnefoBaHUn Bbin pas-
paboTaH MMeHHO ¢ 3ToW Lenbio [23].

Mouck nnTepaTypbl, Kacalowenca UCnoib30BaHMA Me-
Ta-3NUAEMMONIOTMYECKOrO Mnoaxofa B 06/1acTM  Kapauo-
Nlornm ¢ ucnosibaoBaHMem 6as3 gaHHbix PubMed 1 Web of
Science no KnkoyeBbiM cnoBam «Meta-epidemiolog*» u
«card*», nokasan manoe KOAMYECTBO MCCAeAOoBaHWUI, Mo-
CBALLLEHHbIX 3ToW Teme B 0bnactn CC3 (n = 10). Takum 06-
pa3om, cyliecTsyeT HacyliHas noTpebHOCTb pa3BMBaTbL U
BHEAPATb METa-aNUAEMUONOTUYECKMIA NOAX0A, OCOHBEHHO
B 06/1aCTM KapAMONOTUM C TEM, YTOObI NONYYEHHbIE pe3y/ib-
TaTbl MOXKHO 6b1/10 3PPEKTUBHO MCMNONBL30BATL ANA COBEP-
LLIEHCTBOBAHMA NMOMOLLU HaCeNeHMIO.

MHoroe ocTaeTcA 3a TFOPU3OHTOM COObITUN OTHOCK-
TE/IbHO HanpaB/ieHWUW pPas3BUTUSA META-3NUAEMUONIOTUU U
ee byaywero. Of4HaKO NOHATHO, YTO BHEAPEHME MeTa-3MNu-
[EMMONOrNYecKoro nogxona Tpebyet rnyboKMx 3HaHW B
obnactn 6uomegmLMHbI, CTAaTUCTUKN U KMOEPHETUKM, YTO
ABNAETCA OCHOBAHMEM A/1A MOABNEHUA U PA3BUTUA HOBbIX
cneumanbHocTel U ancumnnanH. Kpome Toro, xoTesnochb Obl
BbICKa3aTb NPeANO/I0KEHME O TOM, YTO B ByayLLEM MOXKET
3HAYMMO BO3PACTU KOJIJIEKTUBHOE WCMNO/b30BaHME AaH-
HbIX, NMOJIYYEHHbIX B XO4E OPUTMHANbHbIX UCCAEA0BaHUN U

of centers included in a validation study; differences
in the definitions of outcomes and assessments; and
predictor substitutions [19].

Meta-epidemiology allows to identify disadvantages
of methodology not only for individual studies, but
also for the entire methodological paradigm and
practice. In particular, meta-epidemiological approach
demonstrates that imputations and substitutions are
the most common methods of handling missing data in
prognostic modelling [20, 21]. Moreover, in the field of
cardiovascular disease, it is common to handle missing
data by performing a complete case analysis, whereas
in surgery-related studies of mortality prediction,
‘normal’ values are often filled where a value is
missing. The study by J.A.A.G. Damen et al. [21] showed
that the quality of data presentation in the studies
of predictive models remains low. Based on meta-
epidemiological study, authors recommend to publish
data on prognostic models in accordance with TRIPOD
declaration [22].

Another area of application of meta-epidemiological
approach is an identification of potentially unnecessary
clinical trials. It helps to better understand, which areas
of research require support. To achieve this aim, the
method of identifying potentially unnecessary clinical
studies has been developed [23].

Search of literature on meta-epidemiological
approach using databases PubMed and Web of Science
with the keywords ‘meta-epidemiolog*’ and ‘card*’
generated low number of studies focusing on this
subject in the field of cardiology (n = 10). Therefore,
the development and implementation of meta-
epidemiological approach is warranted, especially in the
field of cardiology, to ensure an effective use of obtained
results for improvement of healthcare.

A great deal remains beyond a horizon of events
in regard to the trajectories of meta-epidemiology
developmentanditsoverallfuture. However, itisclearthat
an implementation of meta-epidemiological approach
requires deep knowledge in the fields of biomedicine,
statistics, and cybernetics, which provide a basis for the
development of new specialties and research disciplines.
Besides, we assume that, in the future, sharing of data,
obtained in the original studies and individual tests,
will become significantly more common. Prerequisites
for this are currently present. Probably, it will happen
in the form of a widespread digital representation and
sharing of deidentified individual data in a framework
of transdisciplinary multi-domain cloud platforms.
The access to the content of the platforms may be
based on ranking the status of a researcher as well as
on multi-level subscriptions requiring confirmation of
qualification. In this case, both epidemiological and
meta-epidemiological level of data coverage will be
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WHAMBUAYA/IbHbIX TECTUPOBaHMIA. [peanocbiIK1 AN 3TOro
BMAHbI yXKe celyac. Bo3moXHO, 3TO nNpousongeT B BUAe
LIMpOKoro undpoBoro npeacrasieHma 1 obmeHa AenHaeH-
TUOULMPOBAHHBIMU MHANBUAYANbHBIMW OAHHBbIMU B pam-
Kax TPAHCAUCUMUMNANHAPHBIX MHOFOAOMEHHbIX 06/1a4HbIX
nnatdopm, AOCTYN K KOHTEHTY KOTOpbIX byaeT ocyuiect-
BJIATbCA HA OCHOBE PaHKMPOBAHMA CTaTyca UccneaoBaTens
M Ha OCHOBE MHOTOYPOBHEBbIX MOAMNMUCOK, TPEbYIOLNX NoA-
TBEPXKAEHUA KBanudurkaummn. B stom cnyvae byaer goctur-
HYT KaK 3NUAeMMOJIOrMYECKUIA, TaK U META-3NUAEMUONOIU-
YeCKU ypoBEHb 0XBATA AaHHbIX. YUNTbIBAA, 4TO NOA0OHbIE
nnatdopmbl MoryT BbiTb paspaboTaHbl C afeMeHTaMK UC-
KYCCTBEHHOIO MHTEN/IEKTA U AOMNOJIHEHbI KOTHUTUBHOWM rpa-
OUKOIN, OHM MOTYT CbIrPaTb PEeLLAoLLY0 POJib B KOHTpO/e
KayectBa OMOMEOMUMHCKUX UCCNenoBaHWM, BbIABIEHUN
JIOKa/NIbHbIX @aHOMaNUi B pacnpeseneHnun XapakTepUCTUK,
O6HApYKEHMU METOAONIOMMYECKUX OLWMOOK, a TaKKe no-
MOYb C BecnpucTpacTHoON MHTepnpeTaunen MnosyYeHHbIX
pe3ynbTaTos.

Mob6unbHble TexHONOrMU U 340poBbe HaceneHunA

MocnegHee Bpems B MUpe pacTeT ABUKEHWNE, Ha3BaHHOe
Quantified Self, uenbto KoTOporo sBAAETCA UCNONb30BaHME
MMMIAHTUPOBAHHbBIX MEANLMHCKMX YCTPOUCTB U cMapTdo-
HOB, @ TaK»Ke YCTPOMCTB M MPUNONKEHUI MOBUNBHOTO 34pa-
BoOxpaHeHua (mHealth), nossonawowmx nonydatb Henpe-
pbiBHblE PU3NONOTMYECKME AaHHblE B peasibHOM BpPeMeHMU
[24].

Mcnonb3ysa MobuabHblE TEXHOIOTUM, YYEHbIE CTaIN BHE-
OPATb 3/1EKTPOHHbIE KOTOPTbI (€-KOropTbl) B TPaANLMOHHbIE
NpoAo/ibHbIe KOropTHble MUcc/ienoBaHuA. Hanpumep, no-
[06HanA e-koropTa bblna paspaboTaHa u BHegpeHa Bo dpa-
MWHIEMCKOE UCC/ef0BaHMe CepaeyYHO-CocyamncTbix 3abone-
BaHWUI C LLe/1blo AEHTUPUUMPOBATb HOBbIe GAaKTOPbI PUCKA
CC3 [25]. B aTom npogonKatolemMmca B HacTosLee Bpemsa
nccnen0BaHMM UCMOJb3YHOT HOBOE NPUIOXKEHWNE A1 CMapT-
¢oHOB, UMPPOBON TOHOMETP C MAHMKETOM U YMHbIE Yachbl,
Bbl4aHHbIE BCEM YYACTHUKAM A/1A pernctpaumnm deHotTunm-
YEeCKUX JaHHbIX, TAKMX KaK aKTUBHOCTb B TEYEHUE OHS, O/1U-
TE/IbHOCTb CUAAYETrO NOMOKEHUSA, CPEAHASA YacToTa cepaey-
HbIX COKpaLLLEHMI 1 apTepuasibHoe AaB/ieHue. ITU AaHHble
[0NoNHAKT dakTopbl pucka CC3, yKe yyTeHHble B pamKax
®pammHremckoro wuccnegosaHus [25]. MHHOBaUMOHHbIN
MOOWIbHBIN MOHWTOPUHI MO3BOAUA MPOBECTU M3y4yeHue
3KCMOCOMa — COBOKYMHOCTM GaKTOPOB OKpyrKatoLwen cpe-
Obl, BAVAIOWMX HA PEryiauuio reHoB M UHAMBUAYA/IbHOE
pa3BuUTME opraHuamoB [26]. MeTaaHanM3 paHAOMM3MpPO-
BaHHbIX WCC/Me40BaHMIA MOKasas, 4YTo TenemeguumMHCKue
CUCTEMbI C NOALEPHKKOW B3POC/IbIX NALMEHTOB C CEpAeYHOM
HEeAO0CTAaTOYHOCTbIO NO3BOAOT 3GEKTUBHO CHUXKATb AU-
TE/IbHOCTb W YacTOTy FrOCNUTasn3auMii U CMEPTHOCTb, KakK
obuyto, Tak 1 ot CC3 [27]. CywecTByeT MeKAyHapOoaHbIN
pPerncTp AaHHbIX CYyTOYHOrO MOHUTOPWHIA apTepuasbHOro
[ABNEHUA, MONYYEHHbIX C MOMOLbIO TenemenuLMHCKON
CUCTEMbI C UCMOJIb30BAHNEM OCLIUIIOMETPUYECKOTO TOHO-
MeTpa, MO3BOJIAIOWEr0o OAHOBPEMEHHO PEerucTpMpoBaThb
HECKO/IbKO COCyauCTbiX bMomapkepoB. Ha cerogHAwHMA
OeHb yrKe 0bcnenoBaHbl 1200 y4aCTHUKOB, Y KOTOPbIX 6blin

achieved. Considering that such platforms could be
developed with the elements of artificial intelligence
and cognitive graphics, they may play a role in control of
the quality of biomedical studies, identification of local
anomalies in distribution of characteristics, detection of
methodological errors, and an assistance with unbiased
interpretation of obtained results.

Mobile technologies and population health

During recent years, the Quantified Self movement
has been growing aimed at the use of smartphones,
implanted medical devices, and healthcare mobile
applications (mHealth) allowing to acquire continuous
physiological data in real time [24]. Based on mobile
technologies, scientists began to implement electronic
cohorts (e-cohorts) in traditional longitudinal cohort
studies. For example, the e-cohort has been developed
and implemented in the Framingham Heart Study
to identify new cardiovascular risk factors [25]. This
ongoing study used a new smartphone application,
digital tonometer with a cuff, and a smart watch given
to all participants to register phenotypical data such
as an activity during a day, duration of a sedentary
position, mean heart rate, and arterial blood pressure.
These information supplement data on cardiovascular
risk factors, already registered in the Framingham Heart
Study [25].

An innovative mobile monitoring allowed to study
the exposome, a combination of the environmental
factors affecting the genetic regulation and individual
development of the organisms [26]. Meta-analysis of
randomized studies showed that telemedical systems
with support of adult patients with heart failure allow
to effectively decrease the duration and frequency of
hospitalizations as well as both total and cardiovascular
mortality [27]. There is an international register of data
of 24-h blood pressure monitoring using the oscillometric
tonometer providing simultaneous registration of several
vascular biomarkers. A total of 1,200 participants have
been examined and the data include mean 24-h systolic
and diastolic blood pressure in the brachial artery and
aorta, pulse wave velocity, and augmentation index.
In this study, data of ambulatory analysis of the pulse
wave contribute to an assessment of vascular health in
individuals with cardiovascular risk [28].

However, the studies based on the use of mobile
devices have the limitations. The limitations originate
from the fact that the level of mobile device proficiency
depends on age of participants. The younger
participants usually have higher proficiency level in
digital technologies and, simultaneously, they have
better profile of cardiovascular risk factors. In 2016, less
than 2/3 of participants of the Framingham Heart Study
had smartphones [29].
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noJsiydeHbl TaKMe AaHHble, KaK cpeaHee CYyTOYHOe CUCTONU-
YecKoe M AMaCcTO/IMYECKOE AaB/IEHME B NIEYEBOM apTepun
M aopTe, CKOPOCTb NY/AbCOBOM BOJIHbI U MHAEKC ayrMeHTa-
unmn. Mpu 3ToM AaHHble ambynaToOpHOro aHanan3a MynbCco-
BOM BOJ/IHbI MOMOTAOT OLEHUBATb COCTOAHME COCYAMUCTOrO
3/10p0BbA Y NL, C pUCKoM pa3sutua CC3 [28].

OfHaKo y uccnenoBaHuii ¢ npusBaeYeHNeEM MOBUIbHBIX
YCTPOMCTB ecTb orpaHnyeHns. OHM CBA3aHbI C TEM, YTO YpPO-
BEHb B/IafeHUA LMPPOBLIMU TEXHONOTMAMM 3aBMCUT OT BO3-
pacTa; Monogble Y4aCTHUKM 0ObIYHO BAAET LMdPOoBbIMU
TEXHONOTUAMM Jlydlle U OAHOBPEMEHHO umetoT bonee
6naronpuaTHol npodunb dakTopos pucka CC3. B 2016 r.
MeHee 2/3 y4acTHMKOB PPamMMHIEMCKOro McciaegoBaHus
nmenun cmapTthoHbl [29].

INEeKTPOHHbIe MeAULIMHCKUE KapTbl KaK MHCTPYMEHT
AINNAEMNONOrNYEeCKuxX MCCI’IeAOBaHMﬁ

Mcnosib3oBaHWe pecypcoB 3/IEKTPOHHbIX MeANLMHCKUX
KapT (eHealth) B moHUTOpUHre U nopaepikaHUU cepaeuy-
HO-COCYAMCTOro 340P0BbSA Ha UHAMBUAYANIbHOM W MONyns-
LMOHHOM YPOBHE SIBIAETCA MHOroo6eLLatoLmm TpeHA0M B
anuaemuonorun [30, 31]. MuraHTcKMe o0bbembl pasHoOpPOA-
HbIX NO CBOEW Npupoae AaHHbIX (Big Data) B aneKTpoHHOM
MeANUMHCKOM OOKYMEHTAUMN HAYyMHAIOT, C OAHOM CTOpO-
Hbl, NO4PbIBATD, 3, C A4PYrOM CTOPOHbI, — PEBOOLNOHU3U-
poBaTb UCCNEA0BAHMA N KAMHUYECKME NPAKTUKK B 061aCTh
CC3. OrpomHble MaccuBbl AaHHbIX MNOTEHUMANbHO MOryT
YAYYWUTb MOHMMAHWE MNPUYMHHOCTM W KnaccudumKaumm
3a6on1eBaHUI, U 3TO MOMET HenocpeacTBEHHO CNOCO6-
CTBOBaTb PaHHEN TPAHCAAUMM U AeNCTBEHHOW aHa/INTUKe
B 061aCTM yny4ylweHua 340pOBbA M COBEPLUEHCTBOBAHMUA
34paBooxpaHeHua [32]. lna pacKkpbiTMa 3TOro noTeHuMana
Heobxo4MMO MOHMMATb CTOSILLME BbI30BbIl. 3HAYMMbIMM Bbl-
30BaMM B 3TOM 06/1aCTM ABAAIOTCA Cieaytowme: KayecTso U
[OCTYMHOCTb AaHHbIX, OPULMYECKME U STUYECKME BOMPOCHI,
TEXHONOMMM 0bMeHa AaHHbIMKM, MONYYEHME U MOALEPIKa-
HWe J0BEepPUsA CO CTOPOHbI 06LLecTBa, pa3paboTka cTaHaap-
TOB onpeaeneHnsa 6osesHen, pa3BUTMe MacliTabupyemon
WHCTPYMEHTA/IbHOM W aHanuTM4YecKol 6asbl, obyyeHue
CMNeumanncToB, BAAAEHOLWMX HOBbIMU MEXAUCLMMIMHAP-
HbIMW HaBblkamu [32].

B obnactu Big Data mHoroobewatowmmm sBAAOTCA crie-
AyloLiMe HanpaBaeHUs: HacblWweHWe Nnpoduei 340poBba 1
601e3HM UHPOPMALMEN C MOMEHTA POXKAEHUA A0 CMEPTU
M C Y4ETOM MOMEKYNSAPHBIX U COLMAJbHBIX OCODBEHHOCTEN;
YCKOPEHME MOHMMAHUA MPUYUHHOCTM 33a60neBaHUN U KX
NpPOrpeccMpoBaHuUA; OTKPbITUE HOBbLIX MATOTEHETUYECKUX
MEXaHU3MOB M PEeHOTUNUYECKMX MpoABaeHnn bonesHen,
3HAYMMbIX A1 YCMEWHOro NeYeHus; NoOHMMaHue 340pPo-
BbA M 60ONE3HM Ha YPOBHE NONyAAUMA M CUCTEMbI 34PaBO-
OXpaHeHuA B Uesnom ¢ popmupoBaHMeM 0bpaTHOM CBA3M,
Hanpas/eHHON Ha COBEPLUEHCTBOBAHME CYLLECTBYHOLLNX
mogenen ncciefoBaHui U 0KasaHusa nomouwm [32].

DNIeKTPOHHbIE MEANUMNHCKME KapTbl MOTYT BbITb UCNOJb-
30BaHbl HA PaHHUX CTagMAX TPAHCAALMOHHbIX Uccien0Ba-
HWI, HaNpPUMep, B C/ly4asX eCTECTBEHHOIO reHHOro HOKayTa
y ntogen. [eHoMHble AaHHbIe, MOlyYeHHbIe U3 3NEKTPOHHOM
MeANUMHCKOM AOKYMEHTALMKN, MOTYT MOMOYb MpPU paspa-

Electronic medical records as a tool for epidemiological
studies

Electronic medical records (eHealth) for monitoring
and maintaining cardiovascular health at an individual
and population-based levels is a promising trend
in epidemiology [30, 31]. On the one hand, huge
assemblies of heterogeneous in their nature data (Big
Data) in the electronic medical documentation begin
to disrupt and, on the other hand, to revolutionize the
studies and clinical practices in the field of cardiovascular
disease. Large data assemblies potentially may improve
understanding of the causality and classification of
the diseases and this can directly contribute to early
translation and actionable analytics in the field of
improvement of health and healthcare [32].

To fulfill this potential, it is necessary to understand
the corresponding challenges. The following challenges
seem significant in this area: data quality, data
accessibility, legal and ethical questions, data exchange
technologies, gaining and maintaining trust of the
society, development of the standards for disease
detection, development of scalable instrumental and
analytical bases, and education of the specialists with
new interdisciplinary skills [32]. In the field of Big
Data, the promising activities consist in a saturation of
health and disease profiles with information starting
from the birth to the death including molecular and
social data; better understanding of disease causality
and progression; discovery of new pathogenetic
mechanisms and phenotypical disease manifestations
essential for a successful treatment; understanding
of health and disease at the levels of population and
overall healthcare system with a formation of feedback
aimed to improve existing research models and care
delivery [32].

Electronic medical charts maybe used at early stages
of translational studies, for example, in cases of naturally
occurring gene knockouts in humans. Genomic data
acquired from the electronic medical documentation
may be helpful for the development of approaches to
target and precision therapies. At the later stages of
translational studies, the electronic medical charts
contribute to an integration of information on the
outcomes into clinical practice; electronic healthcare
allows also to continuously monitor multiple parameters
in patients, which may increase a discrimination power of
clinical epidemiological studies and improve healthcare
[32].

Healthcare aimed at better health in local populations

English-language term ‘cHealth’ comes from the
word ‘health’ and the prefix ‘c’, which is the first letter
of the word ‘community’. Therefore, cHealth means a
combination of the approaches to health preservation
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60TKe Noaxon0B TapreTHOM U NpeLm3noHHoW Tepanuu. Ha
NO3A4HUX CTagMAX TPAHCAAUMOHHBIX UCCNeLO0BaHUM 3/ekK-
TPOHHblE MeAMLMHCKME KapTbl MOMOraloT MHTErpupoBaTtb
MHPopMaLMIo 06 UCXOAAX B KIMHUYECKYIO NMPAKTUKY; S/1eK-
TPOHHOE 34pPaBOOXPaHEHMNE TaKKe JaeT BO3MOXHOCTb He-
NpPepbIBHO MOHUTOPUPOBATb MHOXECTBEHHbIE MapameTpbl
Y NaLMEeHTOB, YTO NO3BO/IUT YBE/IMYUTL Pa3peLlatoLLyto CMo-
COBHOCTb KAMHNYECKOIN 3NMAEMUONOTMN N 34PaBOOXPaHe-
Hua [32].

3ApaBoOXpaHeHUe, OPUEHTUPOBAHHOE Ha yy4lleHue
34,0P0BbA MECTHOrO HaceneHuA

AHrNoA3bIYHbIN TepmuH «cHealth» nponcxoaut ot cno-
Ba «health» (3gopoBbe, 3apaBoOXpaHeHME) M NPUCTABKK
«C», ABNAIOLWENCA HayabHOM BYKBOM C0Ba «community»
(coobuecTBo, 0bLWMHA, HaceneHHbI NYHKT). Takum obpa-
30M, «cHealth» 03HayaeT cOBOKYNHOCTb NOAXOA0B K COXpa-
HEeHMIo 340Pp0BbA HA YPOBHe coobluecTsa, 06begMHEHHOTO,
Yale Bcero, nNo reorpaduyeckoMy NpPUHLMNY. ITOT NOAXOA,
HeNb3A Ha3BaTb HOBbIM, HO, HECMOTPA Ha ero NoTeHLUMaNb-
HYI0 AENCTBEHHOCTb, OH 0 CUX MOP Mano PacnpoCTPaHEH.
Bo3moKHO, 3T0 06yc/n0BNeHO 60/1blWON ANUTENBHOCTBIO U
MacwTabHOCTbIO NOA06HbIX MPOEKTOB, Tpebytowmx yyactua
He TONbKO Hay4yHOro coobuiecTsa, HO M 06LEeCTBEHHOCTU U
BNacTen.

Mpumepom peann3oBaHHbIX Nporpamm Mo noanep-
aHUIO CepaeyHo-CoCyaUCTOro 340P0BbA Ha JIOKa/JIbHOM
reorpaduyeckom ypoBHe ABAAETCA GUHCKUI OMbIT, Noay-
YyeHHbI B CeBepHolt Kapenuu [33]. B CLLIA ToXe ecTb onbIT
OCYLLECTB/IEHUA YCTOMYMBBIX MPOrPamMm, HanpaBAEHHbIX
Ha uameHeHue ¢akTopoB pucka CC3 u obpasa *KM3HW Ha
YypOBHe OTAeNbHbIX OKpyros. Tak, 6aarogapa NpoBeaeHUIo
OZHOI M3 TaKMX NporpamMmm B okpyre ®paHkAUH (wTaT M3aH)
6blNa CHUXKEHa YacToTa rocnMTaN3aLnin U CMEePTHOCTb OT
CC3 N0 CpaBHEHWMIO C TEMWU OKPYramu, B KOTOPbIX He MPOBO-
Annv nogobHbIx nporpamm. Mpu satom pesynbtaTbl 40-neT-
Hero nccnenoBaHUA B okpyre ®paHKAMH OTIMYAOTCA OT pe-
3yNbTaTOB TPEX APYrMX aMepUKaHCKMX NPOrpamm, a UMEHHO
nporpamm 3go0posoro cepaua B CtaHdopae, MuHHecoTe m
MoTakeTe, NpuUBEALWMX K YAy4LEHWNIO B OTHOWEHUN daKTO-
POB PUCKA, HO HMKaK He MOBAUABLUMX Ha CMePTHOCTb. OT-
cyTcTBMe 6naronpuATHONO BAUAHWUA 3TUX NPOrPaMMm Ha cep-
[AEe4YHO-COCYANCTYIO CMEPTHOCTb CBA3bIBAIOT C TEM, YTO OHU
He 6blIM UHTErPMPOBAHbI B MEPBMYHOE 3BEHO 34 paBOOXpa-
HeHuA [1]. YTobbl Noaaep:KaTb NPOABUNKEHME NPOrpPamm
Ha NIOKaNbHOM ypoBHe, AMepUKaHCKas accoumauma cepaua
pa3paboTana pyKoBOACTBO 4151 MECTHbIX 0bWwuH [34], oxBa-
TbiBaloLLlee BONPOCHI 340POBOr0 06pasa KW3HU, YCNOBUI
YKU3HU M BMELIATENbCTBA CO CTOPOHbI CUCTEMbI 34PaBOOX-
paHeHuWA, HanpaBAeHHble Ha yayyLeHWE CepAeYHO-COCYaM-
CTOro 340pO0BbA.

BbInosHEHWe NPOEKTOB, OPUEHTUPOBAHHbIX Ha yay4lle-
HWe 340POBbA MECTHOTO HaceseHus, TpebyeT BHUMaHUA ro-
Cy[apCTBa M MOKET bbITb PeannM30BaHO B pamKax YacTHO-ro-
CY[apCTBEHHOIO MNApPTHEPCTBA U KPYMHbIX BU3HEC-NMPOEKTOB.
Pa3paboTKy MeCTHbIX U MeXAYHAaPOAHbIX PEKOMEHAALNN B
3TOI YaCTU MOXKHO TO/IbKO NPUBETCTBOBaTb. OgHAKO sbdek-
TUBHaA pa3paboTka 1 BHegpeHWe Nogo6HbIX Nporpamm Tpe-

at a level of community. This approach is not new, but,
despite its potential effectiveness, itis often unavailable,
perhaps, due to long duration and immensity of such
projects requiring involvement not only of a scientific
community, but also authorities. Finnish experience
gainedin North Kareliaisan example of theimplemented
programs aimed at maintaining cardiovascular health
at a local geographical level [33]. The USA also has
the experience of implementation of the sustainable
programs aimed at changing the cardiovascular risk
factors and lifestyle at a level of the individual counties.
Indeed, as a result of completing the program in Franklin
County, Maine, the frequency of hospitalizations and
cardiovascular mortality were decreased compared
with those in the counties, which had never had such
programs. The results of the 40-year-long study in
Franklin County differ from the results of three other
American programs (the Stanford Five-City Project,
the Minnesota Heart Health Program, and Pawtucket
Heart Health Program) that led to improvement of the
risk factors, but without any effect on mortality. The
absence of a favorable effect of these programs on
the cardiovascular mortality may be explained by the
fact that they were not integrated with primary care
in a sufficient manner [1]. To support implementation
of the programs at a local level, the American Heart
Association developed the recommendations for
local communities [34] giving insights into the issues
of a life style, living conditions, and healthcare
interventions aimed at improvement of cardiovascular
health.

Implementation of the projects contributing to
an improvement of local population health requires
the attention of governments and may be done in a
framework of private-governmental partnership and
large business projects. The development of local
and international recommendations in this regard
should be highly encouraged. However, the effective
development and implementation of such programs
requires a preliminary conductance of relevant
epidemiological studies. In this regard, the Framingham
Heart Study is the first and the longest longitudinal
transgenerational cohort study that began in 1948 and
is ongoing now. During the last decade, in a framework
of the Framingham Heart Study, detailed cohort profiles
have been created using omics technologies such as
whole-genome sequencing, DNA methylation analysis,
transcriptome analysis, high-throughput proteomics and
metabolomics, and microbiome studies [35].

Social factors and cardiovascular predictors

Recognition of a significance of social risk factors
and their integration into the models of morbidity
and mortality permeated a new term called ‘sHealth’
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6yeT npenBapuTENbHOTO MNPOBEAEHUA COOTBETCTBYHOLLMUX
aNnaemMmnonorn4yeckmnx VICCI'Ie/J,OBaHVIl‘/‘I. B sTom oTHOLWeEHUN
nokasaTtenbHbIM ABnseTca PpammHreMcKkoe nccneoBaHue
cepaeyHo-cocyamncTbix 3aboneBaHnit — nepsoe M camoe
A/NTeNbHOE NPOA0AbHOE TPAaHCTEHEPALMOHHOE KOFOPTHOE
nccneposaHume, Havaslweeca B 1948 r. u npogoKatoLweeca
[0 cux nop. B TeyeHne nocnegHero gecATMNETUA B pamKax
dpamMMHreMCKOro ucciefoBaHUA co3aatoT yriybneHHble
npoduAn KOropT, UCNO/Ib3YA OMUKCHbIE TEXHONOTUN, TaKne
KaK NOSIHOTEHOMHOE CEKBEHMPOBaHME, aHaAN3 METUAUPO-
BaHuA AHK, TpaHCKPUNTOMHbBIA aHann3, BbICOKOMNPOM3BO-
AUTeNbHaA NPOTEOMMKA U MeETabONIOMMKA U UCC/Ief0BaHUA
MUKpobroma [35].

CoumanbHble ¢paKTopbl U NnpeaukTopbl CC3

Mpu3HaHWe 3HAYMMOCTU COUMaNbHbIX GAKTOPOB U UX
BKAIOYEHME B mogenn 3a60s1eBaemMocT U CMEPTHOCTU Ha-
/10 CBOE OTparkeHne B HOBOM TepmuHe «sHealth» [1]. He-
CMOTPA Ha TO, YTO PO/b COLMabHbIX GaKTOpPOB B cepaey-
HO-cocygucTom 3g0poBbe Bblia M3BECTHa AABHO, B 3TOW
ob61acT ocTatoTcA HepaspeLleHHble BOMPOChI.

Bbi3bIBaloOLWMM TPeBOry coLmanbHbiM GaKTOPOM PUCKa],
KOTOPbIN CTas M CUCTEMHO M3y4aTb CPaBHUTENbHO Henas-
HO, ABNAETCA Ha3HayYeHWe HenoaxoAALNX NEeKaPCTBEHHbIX
npenapaToB. HOBM3HA 3TOro Hanpas/ieHUA UcCaef0BaHUM
NoATBEPXKAAETCA Tem, YTO MOMUCK MO K/OYEBbIM CNOBaM
«potentially + inappropriate + medication + cardiovascular»
B 6a3se gaHHbix Web of Science Core Collection nossonunn
HaitTM 101 cTaTblo, camas PaHHAA M3 KOTOpbIX Gblna ony-
61mnkoBaHa B 2010 r. B aHr0A3bIYHON IMTEpPATYpe 3a Tep-
MWHOM «MOTEHLUMaNIbHO HenoaxoAsallee NeKapcTBo» 3a-
Kpenunacb yctoiumsas abbpesmatypa «PIM» (potentially
inappropriate medication). Ecau B 3anagHoi Espone wu
CeBepHOI AMepurKe pacnpocTpaHeHHOCTb U aKTopbl pu-
CKa Ha3HayYeHMA U NPUMEHEHMUA HENoAXOAALEero nevyeHns
OTHOCUTE/IbHO aKTUBHO U3yYasan B TeYeHWEe NOCAeAHUX He-
CKONbKUX net [36], To B LleHTpanbHOM 1 BocToyHoM EBpone
TaKue nccneoBaHMA OCTaloTCA eANHUYHBIMK [37].

B 2017 r. D.C.Muhlack et al. [36] onybaukoBanu cu-
cTemaTuyeckuii 063op, Lenblo KoToporo bbl1 meTaaHanus
KOFOPTHbIX MUCCNeAOoBaHUI, M3yyaBLIMX CBA3b Npuema no-
TEHUWANbHO HEenoAXOAALLMX JIeKAapCTBEHHbIX MpenapaTtos
C cepaeyvyHO-CoCyanCTbIMU COBBITUAMMU U CMEPTHOCTbIO. B
aTol paboTe U3yyanu nccnegoBaHUA, B KOTOPbIX ledeHne
NPU3HaBaAN HEMOAXOAAWMM COMACHO PA3/INYHbIM KpuTe-
puAMm, B TOM 4yncne Kputepuam bupca 1991, 1997, 2003 u
2012 rr. [38—47]. Okasanocb, 4To B EBpOne pacnpocTpaHeH-
HOCTb Ha3Ha4yeHUA ogHoro u 6onee NOTEHUMANBHO HENoOA-
XO4AWEero npenapara /logaM CTapliero Bo3pacra, NPoXu-
BalOLWMM AOMa, cocTaBnsana 22,6%. Mpuem HenogxoaaLLmnx
npenapaTtoB 6bln cBA3aH € 1,6-KpaTHbIM yBEAUYEHUEM
CMEPTHOCTM Y NOXUAbIX NauneHToBs [36]. NccnepgosaHue D.
Grina n V. Briedis [37] noka3ano, 4yto B J/IuTBEe B 3aBUCUMO-
CTW OT MCNO/Mb30BAHHbIX KPUTEPMEB PACMpPOCTPAHEHHOCTb
Ha3HaYeHUA NOTEHUMANbHO HEeNoOAXOAALMX JIeKapCTBEH-
HbIX NpenapaToB BapbupoBana ot 24,1 n 25,9% no o06-
HOBNEHHbIM KpuTepusam bupca 2003 n 2015 rr. [43, 48] po
57,2%, cornacHo Kputepuam EU(7)-PIM [49]. UHTepecHo,

[1]. Despite crucial role of the social risk factors in
cardiovascular health has been known for a long time,
the unsolved questions remain in this area.

A prescription of a potentially inappropriate
medication (PIM) is a stirring alarm social risk factor,
which attracted systematic studies relatively recently. The
novelty of this area of studies is confirmed by the fact that
search in Web of Science Core Collection database with
the key words ‘potentially + inappropriate + medication
+ cardiovascular’ generated only 101 documents and the
earliest of them was published in 2010. In Western Europe
and North America, the prevalence and risk factors of
prescription and administration of PIM have been actively
studied during recent years [36], but, in Central and
Eastern Europe, such studies remain a few [37].

In 2017, D.C.Muhlack et al. [36] published a systematic
review aimed at providing meta-analysis of the cohort
studies investigating associations of PIM use with
cardiovascular events and mortality. Researchers analyzed
the studies, which considered a treatment inappropriate
based on various criteria including 1991, 1997, 2003, and
2012 Beers criteria [3847]. Data showed that prevalence
of an administration of one or more PIM to older
community-dwelling people is as high as 22.6%. The use
of PIM is associated with 1.6-fold increase in mortality
in older patients [36]. The study by Grina D. Grina & V.
Briedis [37] showed that, in Latvia, depending on the
criteria used, prevalence of PIM administration varies
from 24.1% and 25.9% according to 2003 and 2015 Beers
criteria [43, 48] to 57.2% according to EU(7)-PIM criteria
[49]. Interestingly, women have an increased risk of PIM
administrations compared with that in men according to
EU(7)-PIM criteria, but men have higher risk according to
Beers criteria. Based on all criteria, benzodiazepines were
the most frequently administered PIM [37].

Assessment and development of PIM criteria are
ongoing and involve using the digital technologies and
access to large databases providing information on
drug administration and reimbursements. The study,
conducted in Belgium and Sweden, showed that the
work with electronic databases allows to assess the
validity of subset of criteria in cardiovascular medicine
and to study the associations of PIM administrations with
the outcomes. Based on different PIM criteria, I. lvanova
et al. [50] showed a significant association between PIM
administrations and clinical outcomes.

The immigration processes, actively ongoing in many
regions of the world, also represent a social risk factor
for the development of cardiovascular diseases and the
significance of this risk factor became a subject of studies
recently. For example, the studies showed that the
prevalence of cardiovascular risk factors among Chinese
immigrants in Australia is associated with the process of
cultural assimilation [51]. A likelihood of hypertension
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YTO MKEHLMHbI MMENN NOBbILWEHHbIN PUCK HAa3HAYEHUN He-
NoOAXOAALLMX NPENapaToB MO CPABHEHMIO C MYXKYMHAMM NO
Kputepuam EU(7)-PIM, HO y My»KYMH PUCK Bbln BbILLE, YEM Y
YKEHLLMH No Kputepuam bupca. CornacHo BCeEM KpUTEpPUAM,
6eH3oamnaszenmHbl 6bIIM Hanbonee 4acto HasHavYaembiMU
NOTEHLMaNbHO HENOAXOAALMMM IeKapCTBEHHbIMW Npena-
patamu [37].

OueHKa 1 BbipaboTKa KpUTepues NOTEHLMANBHO Henoa-
XOAALLMX NEeKapCcTB NPoAoKaeTca. B yactHocTh, ana storo
NCNosb3ytoT LMdPOBbIE TEXHONOMMU U JOCTYN K 6o/blwnMm
6a3am AaHHbIX, B KOTOPbIX COAEPHKUTCA MHPOPMALMA O Ha-
3HAaYEeHUUN NIeKapCTBEHHbIX NpenapaTos U 06 MX brOTHOM
obecneyeHnmn. Pabota c 371eKTPOHHbIMM 6azammn AaHHbIX
Nno3Bo/snia OLEeHUTb 0BOCHOBAHHOCTb MoaHabopa KpuTe-
pues B Yyactn CC3 1 n3yuntb CBA3b C UCXOAAMU B UCCIEA0-
BaHWM, nposegeHHom B benbrum u LWseunn. Mcnonbsya
pasfnnMyHble KpUTEpUW MOTEHLMANbHO HEMOoAXOAALMX se-
KapCTBEHHbIX CPeacTs, |. lvanova et al. [50] nokasanu cratu-
CTMYECKM 3HAUYMMYIO CBA3b MEXKAY UX Ha3HAYeHUEM U Ku-
HUYECKMMUN UCXOA4AMMU.

MMMUTpaLMOHHble MPOLECChl, aKTUBHO MpoTeKawLwme
BO MHOMMX pEernmoHax Mupa, NpeacTaBnsaoT cobol ewe
OAMH coumanbHbli dakTop passutma CC3, 3HaYMMOCTb KO-
TOPOro CTanWn U3yyaTb CPAaBHUTENBHO HedaBHO. Hanpumep,
6bIN10 MOKasaHo, 4TO B ABCTPaAUM PacnpOCTPAHEHHOCTb
cepaeyHo-cocyamucTbix GaKTOpoB pUCKa cpeayu MMMUIPaH-
TOB U3 KMTas accoummpoBaHa c NpoLeccom Ky/lbTypHOM ac-
cumunaumm [51]. B cpaBHEHUW C a3MaTamu, POXKAEHHbLIMM
B8 ABCTpa/iMM, BEPOATHOCTb TOrO, YTO MUrpaHTbl u3 Cese-
pO-BOCTOMHOM A3UM MMEIOT TMNEPTOHUIO U/UAKN TUNEPXO-
necrepuHemuto, Ha 20-30% HUKe; BEpPOATHOCTb AnabeTa
Yy murpaHtoB mn3 tOro-BoctouyHoi Asum Ha 46—-46% Bbliwe.
Mo cpaBHEHWIO C POXKAEHHbIMW B ABCTPaAMM asuatamm,
MurpaHTbl M3 CeBepo-BocTouHOM AW MMEKOT MEHbLUYIO
BEPOATHOCTb HanMuma Tpex u 6onee ¢pakTopos pucka CC3.
Y Bbixoaues 13 KOro-BoctouHoi Asumn anabet, runepToHUA
W runepxosiectepMHemmnsa HabaATCA MPU OTHOCUTE/IbHO
HU3KOM MHAeKce maccbl Tena. Mpodunb pakTopos pucKa
CC3 MUrpaHTOB MMEET TEHAEHUMIO NPUBANIKATLCA K TaKO-
BOMY Y a31aToB, POXKAEHHbIX B ABCTPasinM, No mMepe Ky/b-
TYPHOM aCCUMMAALMU, KaK B OTHOLIEHMM BAaronpuATHbLIX
dakTopoB (PpU3nyecKas akTMBHOCTL), Tak U HebnaronpuaT-
HbIX paKTopoB (KypeHue cpeau *eHwuH) [52]. Mo cpaBHe-
HUIO CO CTyAEeHTaMM — He MUrpaHTamu, obyyarowmmmca B
Kabo-Bepae wnu MopTyranmm, Kabo-BepamMHCKUE CTYAEHTDI,
obyuatowmecs B yHusepcuteTax MNopTtyrannn, umetot 6onee
BbICOKME 3HAaYeHUA anbbyMUHYpPUM, apTepuasbHOro Aasne-
HUA U CKOPOCTW PacnpOCTPaHEHUA MYNbCOBOI BOJHbI, YTO
obycnosneHo meHee 340P0BbIM 06Pa30M KU3HWU U XYALLU-
MW COUManbHO-3KOHOMUYecKMMK ycnosuamm [53]. Bonee
BbICOKMI puck CC3 y MUrpaHTOB yKa3biBaeT Ha Heobxoau-
MOCTb NPUHUMATbL Mepbl NO ynpaBaeHuto mogubuumpye-
MbIMM GAKTOPAMM PUCKA, YTOObI YAYYLIUTL MHTErPALLUIO U
BHEAPWTb 340POBbIM 06pa3 XU3HU. MUHUMM3ALMA PUCKa
CC3 B monynauMM MMUrpaHTOB MOMKeET BbITb JOCTUTHYTa MO-
CPeACTBOM YCWAWWA, HaMNpaB/EeHHbIX HAa COXpaHeHWe 340-
POBbIX CTOPOH TPaAULMOHHOFO 06pa3a KM3HMU, TaKMX Kak
HOPMaNbHbIA MHAOEKC MacCbl Tena M HU3Kaa pacnpocTpa-

and/or hypercholesterolemia in the migrants from
Northeast Asia is lower by 20-30% compared with that
in the Asians born in Australia; likelihood of diabetes
in migrants from Southeast Asia is significantly higher
(by 40-60%). Compared with Australian-born Asians,
migrants from Northeast Asia have lower probability
of having three and more risk factors for cardiovascular
diseases. In the migrants from Southeast Asia, diabetes,
hypertension and hypercholesterolemia were observed
in association with relatively low body mass index. The
profile of cardiovascular risk factors has a tendency
to approximate that in the Australian-born Asians in
the process of cultural assimilation in regard to both
favorable (physical activity) and unfavorable factors
(smoking among women) [52]. Other study showed that,
compared with non-migrant medical students studying
in Cabo Verde or Portuguese, Cabo Verde students
studying in Portuguese universities have higher rates
of albuminuria, higher values of blood pressure, and
pulse wave velocity, which is caused by less healthy
life style and less favorable social-economic conditions
[53]. Higher cardiovascular risk in migrants necessitates
measures for a management of modifiable risk factors
to improve cultural integration and implement healthy
life style. Cardiovascular risk in migrant population
may be minimized through the efforts for preservation
of healthy behaviors of traditional life style such as
maintaining normal body mass index, avoiding smoking,
and adoption of healthy life style typical for new country
of residency such as high level of physical activity.

Among other unsolved question in the area of social
risk factors for cardiovascular diseases, there is an
unproven association between the social capital and
health outcomes. In a scientific community, up to now,
there is no agreement regarding what parameters of
social capital should be taken into account. It hinders a
comparison of the results obtained in different studies
and attenuates evidence basis [54]. The questions
regarding an introduction of the educational and social-
economic features as risk factors in the algorithms for
cardiovascular prediction and as adjustment variables in
the models of clinical risk remain controversial [55].

The main challenge in studying the role of social
factors in cardiovascular epidemiology is an infeasibility
of randomized experiments elucidating the multifactorial
mechanisms involved in the effects of the social life on
health [56]. Despite this, new innovation approaches are
under development for the modelling of the sophisticated
dynamic systems overcoming this challenge [57].
Besides, there are quite large tine windows between
independent and dependent variables and between the
action of the social factors and manifestation of their
effects, which represents both scientific and political
challenges. For example, Management and Budget Office
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HEHHOCTb KypeHusA, B AOMOJIHEHME K MPUHATUIO 340POBbIX
acnekToB 06pasa KM3HU, XapaKTePHbIX 1A HOBOM CTPaHbl
NPOXWUBAHWA, TAKMX KaK BbICOKMI1 ypoBeHb GU3NYECKOI aK-
TUBHOCTW.

Cpeau Apyrmx HepelleHHbIX BONPocoB B 06aactu coum-
anbHbIX pakTopos pucka CC3 MOXKHO Ha3BaTb HeAOKa3aH-
HYIO CBA3b MEXAY BE/IMYMHOW OCHOBHbIX POHAOB COLMU-
a/IbHOrO Ha3HaYeHUA 1 340POBbEM HaceneHuA. B HayyHom
coobuiecTBe A0 CUX NOP He AOCTUFHYTO COrlacMe OTHOCU-
Te/IbHO TOTO, KaKMe XapaKTePUCTUKN 06LLLeCTBEHHOrO Kanu-
Tana HeobxoAMMO yuMTbIBaTb. ITO 3aTPYAHAET CpaBHEHUe
pe3ynbTaToB, NOAYYEHHbIX B Pa3HbIX UCCAe0BaHUAX, U OC-
nabnaet pokasatenbHyto 6asy [54]. CnopHbIMKM OCTaroTCA
BOMPOCbI, Kacatolmeca Toro, uenecoobpasHo nn BHOCUTb
obpa3oBaTesibHbllii U COLMANBHO-IKOHOMUYECKMIA CTATyC B
KayecTBe GpaKTOpPOB pUCKa B aArOPUTMbl NPOrHO3UMPOBAHUA
CC3 n B KauecTBe NONPaBOK B MOAENN KIMHUYECKOTrO pUCKa
[55].

OCHOBHbIM BbI3OBOM NPW UCCAEA0BAHUN PON COLMANb-
Hbix pakTopoB B annaemmonorum CC3 ABnAeTCA HEBO3MOMK-
HOCTb NPOBEAEHUA PAaHAOMU3INPOBAHHbLIX IKCNEPUMEHTOB
ONA U3YYeHUA CNOXKHbIX MHOropakTOpPHbIX MeXaHW3MOB,
nocpesAcTBOM KOTOPbIX COLManbHble GaKTopbl BAMAIOT Ha
3p0poBbe [56]. HecmoTpa Ha 3TO, B HAcToALLEE BPeEMA pas-
pabaTbiBalOTCA MHHOBALMOHHbIE NOAXOAbl K MOAENNPOBa-
HUIO CNIOXKHbBIX AUHAMMUYHbIX CUCTEM C LieNblo NPeosoneHuns
aToro Bbi3oBa [57]. Kpome Toro, cyuwiectsytoT BecbMa A/u-
Te/IbHble BPEMEHHbIE OKHA MeXAy He3aBUCUMbIMU U 3aBU-
CUMbIMU MEepPeMEHHbIMU, MeXAY AeACTBMEM COLMAbHbIX
dakTopoB U MaHubecTaumnen nx appeKToB, YTO NPEACTaBAA-
eT cob0M KaK Hay4HbIN, TaK U NOAUTUYECKUI BbI3OB. AgMM-
HUCTpaTMBHO-bloaKeTHOe ynpasneHune B CLUA, Hanpumep,
06bI4HO UCMONb3YeT MHTEPBAA BPEMEHU AJUTEIbHOCTHIO
NATb IET WU MEHbLUE ANA OUEeHKM 3pPeKToB NPOBOANMON
nonntukmM [56], a aToro 6biBaeT HegocTaTouHO. bosiee Toro,
B3aMMOMOHMMaHWeE MeXAy MeaMKamu U NOUTUKaMK, B Le-
JIOM, OCTaBNAET Xenatb Ayywwero [58].

3aknoueHue

N3meHeHMe 06pasza XKuU3HU Ntogei B MHAYCTPUAIbHOM
obuwecTse, rnobannsaumsa, Npoueccbl Murpauuun, bypHoe
pa3BUTME TEXHONOTUI U MPOMbBILINEHHOCTU, B TOM 4uC/ie
dapmaLeBTUYECKON, CONPOBOXAATCA TpaHchopmMaLmel
CTapbIX W NOSBNEHMEM HOBbIX haKTopoB pucka CC3, Tpeby-
IOLLMUX HENPEPBLIBHOTO U3YYEHUS U KOHTPOAA. PeBOOLMOH-
Hble U3MeHeHUs B 061acT BUOMELULMHCKMX TEXHONOTUI
M 3NUAEMUNONOTMYECKUX METOAOB HaxXoOAaT OTpaXkeHue B
paclWMpPeHn MexayHapoaHOW TEPMUHONOTUN. YuuTbiBaA,
YTO HOBbIE TEPMMHbI POXKAAIOTCA Ha CTbIKe TPaHChOpPMUPY-
IOLLMX HAMpaBAEHUIN uccnenoBaHUn, Heobxoammo obHoB-
NleHne 1 pacliMpeHme poccUMiickon TepmMmMHonorMm B obna-
CTM 3NUAEMUONIOTUYECKUX U CMEXKHBIX ANCLUMNIUH Hapaay C
BHEAPEHNEM HOBbIX BMOMEANLIMHCKUX TEXHONOTUIA. dnuae-
MMOIOTUYECKUE UccnegoBaHua B obnactn CC3 Heobxogumo
NNaHMPOBATb TaKUM 06pa3om, YToBbI NoNyYeHHbIe AaHHble
JOKUANCb B OCHOBY JIOTMYECKM BbITEKAMOLLENO COLMAIbHO
3HAYMMOTO 3NUAEMMONOTMYECKOTO NPOEKTA, HanpaB/ieHHO-
ro Ha yny4lleHue 340Pp0BbA HaceNeHus.

in the USA usually uses the time interval lasting for five
years or less to assess the effects of the implemented
politics [56], but it is sometimes not enough. Moreover,
mutual understanding between medical specialists and
politicians generally is far from perfect [58].

Conclusions

Changes in the life style of people in the industrial
society, globalization, migration processes, and
explosive development of the technologies and industry
including the pharmaceutical industry are accompanied
by a transformation of the risk factors and emergence
of the new factors requiring continuous studies and
control. The revolutionary changes in the biomedical
technologies and epidemiological methods reflect in
growing international terminology. Considering that the
new terms emerge at the junction of transforming areas
of research, it is necessary to update and expand national
terminology in the field of epidemiology and allied
disciplines along with an implementation of biomedical
technologies. Epidemiological studies in the field of
cardiovascular medicine are to be planned in the manner
ensuring continuance between obtained information
and consequential socially significant epidemiological
project aimed at improvement of population health.
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